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What to use

Clinical exam

CXR

ECHO CT CMR

3D print Computational 
modelling

ECG
Fluoroscopic 
angiography
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Prior to initial assessment
• Post-natal or antenatal diagnosis
• Gestation and birth weight
– sepsis
– Other congenital anomalies

• Review of antenatal notes
– RV dysfunction 
– Tricuspid regurgitation
– Atrial septal restriction: 

?lymphangiectasia
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Useful reference
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HLHS subtypes
Slit-like LV Globular LV Borderline LV

Mitral atresia/aortic atresia Mitral stenosis/aortic atresia Mitral stenosis/aortic stenosis
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The road ahead
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What matters?

Tanem et al. Ann Thorac Surg 2020; 109:828-34
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What to look for– Key Points

• Life maintaining structures:
– Atrial septum
– Arterial duct

• Tricuspid regurgitation
• Ventricular function
• Pulmonary regurgitation/stenosis
• Pulmonary artery anatomy
• Pulmonary venous abnormalities
• Coronaries

– Fistulae
• Potential for use of left heart

– Z-scores

Alfonso et al: EJCTS 2020:58:416-499
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Atrial communication

Unrestrictive
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Atrial communication

Restrictive
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Pulmonary lymphangiectasia
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Levoatriocardinal vein

K. Anitha Jayakumar et al. J Am Coll Cardiol Case Rep 2019; 1:526-531. AJR 2015; 205:W162–W171
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Arterial Duct

Size/direction of flow/Colour and PW Doppler
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Arterial duct (for intervention)
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Right Ventricular Function
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Tricuspid Valve

• Often abnormal in HLHS
• Assessment on colour and greyscale, 

2D and 3D
• Number and position of jets
• May be exclusion factor for surgery
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Tricuspid valve
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Tricuspid valve
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TV architecture
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Pulmonary Artery/valve

• The “new” systemic valve
• Degree of regurgitation
• Degree of stenosis, dysplasia
• Doppler, greyscale and colour assessment
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Branch Pulmonary Arteries

• Good size essential for a good surgical 
result at all stages

• Greyscale and colour assessment, plus 
Doppler
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Branch pulmonary arteries

Additional information from CT
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Pulmonary Venous Drainage

• Anatomy
• Obstruction
• Dopplers

• Association with abnormal pulmonary 
venous drainage
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FROM 317 PATIENTS WITH HLHS UNDERGOING NW1 20(6.3%)
had anomalous connection or drainage, or both:
1) Partial anomalous connection and drainage (N=2): 

RPV  TO RSVC , RPV TO LSVC
1) Total anomalous connection and drainage (N=8)
2) Normal connection with total anomalous drainage (N=8) 

LEVOATRIOCARDINAL VEIN
3) Normal connection with partial anomalous drainage (N=2) 

– RIGHT PV TO RIGHT OF DEVIATED SEPTUM

Abnormal pulmonary venous drainage

TAPVD ON FETAL CMR AT 32 WEEKS
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Abnormal pulmonary venous drainage

Fetal CMR Postnatal CMR
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Coronary Arteries

• Usually normal arrangement 1

• Association with fistulae to LV: 
MS/AA

• Seem to be of less consequence 
than in PA/IVS 1,2

1. Vida VL. J Thorac Cardiovasc Surg 2008;135:339–46.
2. Lloyd TR et al. Am Heart J 1986;112:666–71.
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Ascending Aorta and Arch

• Size of ascending aorta and arch
• Degree of hypoplasia/focal CoA
• Direction of flow in Ao arch
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Echocardiography for complex arch anatomy
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MRI of aortic arch

32



06/02/2023

9

MRI: Adequacy of LV

• Neonate – LV volumes
• Presence and extent of EFE 2
• Mitral Valve size and Papillary Muscle Morphology.3

1.Minich LL, et al. Am Heart J 1997;133:570–4 
2.Tuo G et al. Pediatr Cardiol. 2013 Oct;34(7):1567-76
3.Velasco Forte et al, Abstract SCMR Scientific Session 2015
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3D Printing: only for complex (non NW1)

Circ Cardiovasc Imaging. 2022;15:e014260

RAI,  unbalanced AVSD (hypoplastic LV), TAPVD, pulmonary atresia disconnected PAs
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Statistical shape analysis
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CASE SELECTION/ STRATIFICATION

Norwood OT. Male pattern baldness: Classification and incidence. South Med J. 1975;68:1359–65
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What to use/when

Clinical exam

CXR

ECHO CT CMR
3D print Computational 

modelling

ECG

Alfonso et al: EJCTS 2020:58:416-499
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